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BULLS V5, STEERS--GROWTH AND CARCASS PERFORMANCE
Preliminary Results
by
4. J. Urick, ARS-USDA
Miles City, Montana

Consumer purchasing habits today show a greater preference for beef with
higher preportions of lean and a correspondingly smaller percentage of fat.
Furthermore, there is evidence of the beef producers rising to meet this demand
with the wider use of breeding programs and management sysiems to increase
growth with the accompanying cutability advantage. The interest in the feeding
of young bulls is also increasing because of the advantages that producers are
aware of, Bulls grow faster and produce 3 higher proportion of lean to fat than
steers or heifers, but are subject to some discrimination on the beef market,

A current crogsbreeding study at the Miles City Station was initiated in
1865 and designed to compare mating systems (straight breeding with two- and
three-way rotaticonal erosging) with the Angus, Hereford and Charolais breeds,
In addition, in the initial design of the experiment, consideration was given to
the production of bulls vs, steers. The male calves were equally divided within
breed groups and sges--one-half were casirated around May 20 each year. The
other half were left intact. Throughout the grazing season and feedlot period,
bulls and steers were handled under similar conditions,

Following weaning each year these calves were given a l4-day WATm-Up
pericd. They were then separated and fed as bulls and steers in replicated lots
with from about 20 to 25 head being assigned to each lot. For the entire feed-
lot period the ration consisted of 80% concentrates and 20% grass hay ground and
mixed together. The concentrate portion of the ration consisted of a mixture of
beet pulp pellets, cats, barley or corn and some protein supplement. The total
ration is considered 2 medium energy ration and averaged about 66.5% total
digestible nutrients, This ration was full fed in open feed bunks. The calves
were Kept in outside lots with open sheds for weather protection. As these
bulls and steers reached 1000 to 1650 pounds in the feedlot they were taken off
test and slaughtered. The average off test weight of all bulls and gteers was
1030 and 1018 pounds, respectively. The carcass data were obtained at the local
packing plant. Carcass grades and estimated percent of kidney, pelvic and heart
fat were obtained by USDA meat graders. Area of ribeve and thickness of fat
over the ribeye were obtained between the 12th and 13th rib of the left half of
each carcass. FEstimated percent cutability was calculated from the hot carcase
welght, area of ribeye, fat thickness over the ribeye and the estimated kidney,
pelvic and heart fat. In this case, the percent cutability indicates the
percent trimmed boneless retail cuts from the round, loin, rib and chueck, Trim-
med retail cuts per day of age was calculated by multiplying the percent cut-
ability X carcass weight per day of age and was considered as it reflects
efficiency of carcass production,

From the preliminary vesults of this crossbreeding experiment it has been
possible to make some comparisons of the overall performance of bulls vs. steers
for growth and carcass composition. Any comparisons that are made between
breeds or specific crossbrad groups, that have limited numbers, are mentioned
only as they may reflect trends--gseveral years with additional data should make
these results become more meaningful ,




performance of Bulls vs. Steers in Straight Breeds

The average performance of gtyaight breed Angus, Hereford and Charclais
sulls and steers, with overall averages for these breeds, are shown in (80ie 1.
For the straight bresds, sulls averaged 14 pounds heavier at 203 days of age
than steers. In the feedlsot the bulls had almost 0.30 pound daily gain advan-
tage amounting to 20% when fed to an average final weight of 1021 pounds and
requirsd 16% less time on test. Thus, bulls showed a gres’ter growtihr advantage
over steers in the feedlot tnan during the pericd they were on the dams.
tndividual straight breed comparisons in these traits show similar trends with
bulls being superior to steers for growth in all cases. There was a grealer
difference in daily gain betweeb pulls and steers in the Angus breed than in
the Hereford or Charolais.

As shown by the overall averages in table 1. bulls from all styaight breeds
had an adventage in area of ribeye and & smaller percent of fat which resulied
in & 3.4% increase 1in estimated percent cutapiiity. For both carcass weignt per
day of age and setimated trimmed retail cuts per day of age, bulls were superior
to steers, Steers, however, excelled the bulls by about 1% for dregsing psreent
and graded about two-tnirds of a grade higher in the carcass. In this group of
cattle, steers were ohserved fo have more marbling which is considered an Impor-
tant guality criteris in Ccarcass grading.

in the comparisons belween the straigat breeds, Angus pull and steer
carcasses graded {he highest and were followeld by Hereford snd Charolais, respec-
tively. The potential for careagses reaching choice grade at these final welights
was not limited to steers as the Angus bull carcasses averaged high good with @
small percentage reaching choice grade. Angus bull carcasses averaged two-thirds
of a grade higher than Charclais stesr carcasses. In this experiment, consid-
eration should be given to the shorter pericd of time that pulls were on test
when compared to the steers as it mignht influence carcass grades. The potential
to reach cholece carcass grade &t these final weights, with less time than steers,
suggests an sdditional advantage for Angus beils. Charolais bull and steer
carcasses graded high standard ard low good, respectively, and in comparison
with the other two breeds ezcelled in percent cutability, carcass growth per day
of sge and trimmed retail cuts per day of age, When compared to bulls and
steere from the Angus aund Charclais breeds, Herefords tended ta te intermediate
for most carcass traits, bul canked below for growth.

verformance of Crousbred Bulls and Steers

A comparison of the performance of bulls and steers, both in specific
crosses and from overall averages of these crosses, can be chserved in tables 2
and 3. These crossbred mulls and steers were two-breed and three-hreed crosses
which are further described in later discussion. The differences between the
performance of hulls end steers in most of tnese comparigons are consistently
similar as were observed 2RONE the straight breeds in table 1. For deily gain
on test and carcass grade, however, tne difference between the hulles and steers
in the three-breed crosses seemed to be slightly more pronounced than in the
two-breed crosses or straight breeds.

An overall summary of bulls and steers frem all straight breeds and cross-
bred groups can be ohserved in table 4. These results show the bulls excelling
steers by 2.3, 16.6, 20,2, 9.7 and 16.9%, respectively, for these growth traits:




205-day weaning weight, totsal daysE on test, average dsily gain on test, carcass
welight per day of zge and estimat trimmed retail cuts pew day of age. During
this study bulls required 18% less fesd per pound of gain, The bulls had a
cutability advantage of 2.2 percentage points, which would result in an sddi-
tional 19 pounds of trimmed vetail cuts From each carcass if similar in waight
to that of the steers. Steers zhpwed gn advantage of 9.8 percentage points for
dressing percent and produced carcagges grading two-thirds of 2 grade higher,

& Comparison of Mating Systems as Fvaluated from Bull and Steer Performance

An overall summary for evaluating the influences of three mating systems:
straight breeding, Z-way, and 3-way votation schemes is shown in table 5. The
mating systems to produce the two- and three-breed cross calves can be chserved
in tables 2 and 2. In the initisl gtage of this study, the Z-way cross calves
were produced, as observed in tahle 2, by backcrossing the first-crose females
to one of the nerent breed of sires, TFor esample, A X H female ¥ 4 sire, or
C X H female X © sire, etc. Thus from these initial 2-way matings, calves
produced are V5% of one breed gncestory and 8% of the other which are included
in this summary. As the initial backeross females are produced in this study
they are being meied to fhe more distantly relatsd breed of sire that the
speciiic ¢ross represents, for example, AAH female X H sire, or HHC female X C
Sire, etc. Csalves from these second rotztion matings have not been included in
this susmary. A continuation of this Z-way rotation system is commonly described
#s either backcrossing or erisscrossing, and if continued over an extended
pericd of time should furnish additional information of the effectiveness of the
2=way system to produce and maintain hybrid viger.

In the initiasl part of the 3-wBy Crossing system the first-cross females
were mated to the third bresd of sire as shown in table 3, for example, A X H
female X C sirve, or A X C dam ¥ 4 Sire, etc. These calves represent 50% of one
breed with easch of the sther tuo having a 25% representation. Only the initial
three-breed crags calves from these #matings are considered in thie SUMMBEY .
Howsver, caives from the second phase of this 3-way rotaticn, for example, (£ X
AH; female X {4 or H) sire, etg,, sre now being produced snd will he evsluated
a8 sufficient numbers hecome available ta further determine the effectivensss of
ihis J-wey reistion system fo produce and maintain hybrid vigor similarly as in
the Z-wzy robaition.

An oversil estimste of bybrid vigor influences from thisz study was obtained
by a comparison of the average pericrmance of animsls in each of the crogging
systemg with the aversge of the Straight breeds represented. Thus in this case
the aybrid vigor shown, snd whicn is considered to be & crossiag advantage, is
the net aeffect of croagbreading in both dawm and cifspring. In this crossbreed-
ing study the nyi Ty sbhjective wes o messure the influences of hybrid vigor
rather then meke breed compgrisons,

In obtaining estinates for hvbrid vigor, fewer animals were used than for

$
making the comparisons between bulls and steewvs, This resulted becsuse some of
the data used for the previcus bull and steer CORparisons were not considered

appropriate for the hvbrid vigor comparisons, As shown in ftable &, both two-
and three-breed crosging systems resulied in growta advantages in both bulls and
Steers when compared 1o the sverage performance of the parent breeds., These
growth advantages were from 3 to 10%., The magnitude of these growth advantages,
at this stage of the crosshresding gtudy suggest a rather important contribution
a4 the rezult of syrid vigor.,
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Summary

prod groups, bulls produced heavier weaning
than steers during a feedlot period when
211 were finished al similar weiaﬁt% Buils renuired less time in the feedlot,
wers more efficient gainers, had 2 nigher percentage of lean, but produced

ver grading cdrcasses tnen steers. Breed differences were reflected in both
tull and steer performanpces. To produce comparable carcass grades as were
shtained from steers, bulls would reguire somewhat different management than was
practiced.

welighis and ccrggaueé Lo

Wien compared ic the average performance of the straight breeds, two- and
tnyrec-breed crosses produced advanbages 1o mos growth traits but genevally were
imilar for carcass composition, From the preliminary results of this study,
differences in overall performance between animals of two- and three-hreed
crossing systems were congidered to be small.
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TABLE 4. AVERAGE PERFORMANCE OF BULLS VS, STEERS OVER ALL SREEDS AND CRGSSES

iten Bulis Steers Gifference Difference
Live Animal

Growitn Performance
No. head 102 101
205 —day adjusted

weaning wt., 1b. 443 452 13 2.3
Days on test 121 217 38 16,6
ADG on test, 1b, 2.01 2,52 3,561 20,2
Carcass

Growth Performance
Carcass wt./

day age, 1b. 1,38 i.44 G.ia 4,7
Trimmed retail

cuts/dayv age, I, 9,83 3.71 G.12 1.8
Slaughter &

Carcass Results
Dressing % 62.1 52,7 0.6 -1.0
Ribeye area, sg.in. 13.1 1.5 1.6 13.8
Fat thickness

over ribeye, in. 9,32 g, 58 4,26 44.8

Low - High good -~ 2/3
Carcass grade , o
€& Middle good Low choice grade

Est. % cutability 52.4 49,2 3.2
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THE U.S, MEAT ANIMAL RESEARCH CENTE CATTLE
GERM PLASM EVALUATION PROGRAM

A Preliminary Report
gresenged by

H. A. Glimp™, ARS-USDA

Clay Center, Hebrasks

The cattle germ plasm evaluation program &t the U.5. Meat Animal Resesvch
Center is designed to characterize breeds from different biclogical types in the
full spectrum of economic traits relating to growth, feed efficiency, renrodus -
tion, meternal ability and carcass and megat traits. The basic chisctive of this
progrem 1s to develop an understanding relaeting to Optimizing such Biological
factors as cow sige, milk level, ete., in different feed envirvomments and pro-
duction situations,

The first cycle of this program is designed to charscterize the Hereford,
Angus, Jersey, South Devon, Limousin, Simmental and Charolais breeds as repre-
sentatives of different biological types. Results of the Tirst calf crop includ-
ing calving data, preweaning growth, postweaning feedlot growth snd feed
efficisency, and carcass and meat traits relating to conposition and guality ars
presented in this report, Postweaning growth and reproductive performance of
the heifers in the first calf cCrop are also presented. The preliminary nature
of this report is emphasized because the data are limited to only the first of
three calf crops that will be produced from the bresds involved in the first
tycle of thig progranm. Also, all femamles in the progryam are belng retainsd for
evaiuation of fertility and maternal traits under different fpad environments,

Experimental Procedurs

Commercisl Hereford and Angus females were bred oy artificisl insemination
to the seven breeds of sires used in this program. The females were purchased
2% valves at weaning from commercial producers Iin Nebrasks, and weare Z, 3, 4
and S-year-olds at calving in 1970. The calves were born in late March, April
end early May, and were creep fed a ration of whole aats starting in mid-July.
Creep feed consumption gveraged 1.5 1b. per head per day until weaning in mid-
Hovember,

The following numbers of animals were itavolved in each kind of data pre-
sented: calving 1003, preweaning growth HYS, postweaning growth, feed offi-
Clency and carcaess and mest of steers 451, postweaning growth and Tertility of
heifers 337. A total of 4% heifers were removed at random at weaning time
{12 from each of the four following breeding groups: Hereford ¥ Angus, Jersey
X Angus, Simmental X Angus, and Charolaig ¥ Angus} for & cooperstive study with
tie Ressarch Branch, Canads Department of Agricultyure.

* .8, Meat Animal Research Center, Clay Center, Hebrasks, Animal Sciencse
Research Division, and Msrket Guality Research Division, ARS, USDA: Livestock
Bivision, CMS, USDA; Kansas State University, Maphattan, snd the University of
Rebraska, Lincoln, cocperating.

Leader, Nutrition and Management investigations, U.%. Mest Animsl Hesearch
Center, Clay Center, Nebraska.
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in 1969, 14 Hereford, i4 Angus, 10 Charolais, 2 Simmental, 14 South Devon,
12 Jersey, and § Limousin sires were used. The Hereford and Angus bulls used
in this program had beebd selected on individual performance information as 3
basis for gaining entry into the progeny testing program of an artificiasl insemi-~
nation organization. The Charclais bulls included three domestic and seven
French bulls, either imported or with imported parents (Bingo, Ali Baba Bramard,
Ali Baba Desssuny, Bonaparte, Carnaval, J. &G. Otono, Chatenay Snow Ball, S8ir
Qam 88, El1 Fortin 38, and FWT Linn Barr 255). The eight Simmental pulls in-
cluded the five bulls that were available Through commercial channels in 1869,
and three bulls that had been imported for research purposes by the Canads
Department of Agriculture (Firn, Capitaine, Parisien, Sultan, Bismark, Cuartier,
Petunia, and Pacific). The Limousin hulls werse the six bulls that were availi-
able commercially after early July of 1968 {(Prairie Pride, Prairie Danseur,
Diplomate, Dandy, Prince Pompadour, and Decor). The South Deven bulls were
sampled from an importation made eariy in 1469 by a commercial organipation, and
the Jersey bulls were selected at random from two commercial artificial insemi-
nation organizations,

it is not planned to make general releases of information on individual
sires. The objective of the program is to charscterize breeds representing
different biological types. To do this effectively, 1t 13 necessary to sample
a large number of sires of each breed., Thus, the aumber of preogeny per sire 1s
generally low. A relatively large number af progeny per sire are reguired fov
a high level of accuracy in ranking ipdividual sires on their breeding value
for most economic traits. The individual sire information is provided to the
owners and/or semen distributors. The puli(s) he controls are identified to
him and 2ll other bulls of that wrecd are coded. The progeny information pro-
vided to the owners of the bulls can be combined with that obtained from olher
efforts to obtain adequate numbers of progeny per sire necessary for a nigh level
of accuracy in ranking individual sires for economic traits. We balieve this is
the fairest procedure o both the owners and users of the semen service, since
erronecus conclusions may be drawn on the ranking of individual sires with the
relatively small number of progeny per sire in this program.

Calving difficulty scores, presented in table 1 for the Z-year-old females
and in table 2 for the 3, 4 and S5-year-old females, were assigned to each calf
at birth on the basis of the following scoring system:

score Description
1. No difficulty - Calves unassisted; however, it may e hecessary to
straighten head and/or front legs.

2, Little - Assistance given by band, but no jack or puller used;
difficulty assistance actually may not have been required.

3. Moderate - Assistance given with jack or calf puller; some diffi-~
difficulty culty was encountered even with the pullers heling used,

4, Major - Calf jack used and major difficulty encountered; usually
difficulty 30 minutes or more reguired to deliver calf.

i

5. Caesarean birth

6. Posterior
presentation -




13

The weaning welzhis of the calves, presented in table 3, wers adiusted to a
steer basis end o 8 4 or B-vear-cld cow basiz., The ad justmant factors were
developed from these date and were as follows:

Birth Prewsegning 200 day
¥E. LABG Wt
Heifer calf adj. +6 +,113 +28
Steer calf adj. G i i
2-yvear-oid dam +8& +, 285 +81
S~ygar-old dam +3 +, 8233 + 8
4 or S~year-olid dam & O O

At weaning, steer calves with adjusted weaning weights more than three
standard deviations below the mean (3 hesd) were removed from the sty v. The
vemgining steers were placed in the feedlot by breed of sire groups {(replicated,
two lots per breed of sire) to obtain data on growih rate sos feed efficigncy.
Steers sired by Simmental and Charolais Sires were further divided into lots by
breed of dam #nd replicated during the feedlot pericd. Four steers were removed
from the study due to death {3} or injury {1} during the feedliot periocd. The
rations and periocds fed are presented in table 4,

The postweaning average daily gains presented in table 5 are haszed on

actual wesning weights (no weaning shrink) and final welights a1 slaughter.
Final weights a2t slaughter were obtained ss tae averags of two welights {on feed
and water) taken on different days to reduce errors due to differences in £iil,
Adjusted final weight was chtained by adding the sum of postweaning BYETALES
daily gain X days on feed to weaning weight adjusted ito 200 ds ivys of sge and te a

4-5 year old dam basis. The average daily gains and adjusted final weights {415
days, 443 days, 471 days of age) presesnted in table 5 for eszch of the Lhree
slaughter groups are only for the steers slaughtered in that group. Feed effi-
ciency for each breeding group was obiained by dividing the cumulative afa“%ga
daily TDH consumption per steer by the average daeily gain of stesrs remaining
on feed up to each of the three slaughter dates.

Approzimately one-third of the steers in each breood of gire by sed of dam
group were slauvghtered at esch of three slaughter B 2432 and
271 days on feed after weaning. The steors to b nreeding
group at each of the three times (815, 243 snd 271 jden~
tified at random smcross the full reange of birth detes,
slaughtered &t each of the three Limes had the same ave
in an average difference in age of zsteers at slm £
ter groups 1 and 2 and between slaughter groups 2 sng 2,
dated did not average the ssme for sll hreeding groups be
conception date and gestation length. The sverage birvth
table 3 by breeding group. Birth date had no significant
weaning or posiwesning growth rate of steers, The steers were
commercial slaughter plant approximately 12 hours prior to
allowed to chill 24 hours sfter slsughter before chtaining
Carcasses wers eveglusted for conformation, maturily, marbli
firmpness and U.2.D.A. Quality Grade determined Oy representa
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Division, CMS, USDA, and Kansas State University. Loin eye area and external
fat thickness were measured and if,8.D.A. Yield Grade determined. These results
are presented in tables 6 and 7. 1In addition, selected linear carcass measure-~
ments and measures of other traits were obtained that are not inciuded in this
report.

The right side of each carcass was transported to Kansas State University
approximately 56 hours after slaughter to obtain detailed cut-out and mest
quality data. The right side was separated into wholesale cuts, and the whole-
sale cuts were processed into closely trimmed, boneless cuts with no more Lhan
0.30 inch of fat on any surface. The smounts of retail product, fat trim and
bone were determined for each wholesale cut. These results are presented in
table 8 on a percent of carcass basis.

One steak was removed from each carcass at the 11th rib for Warner-Bratzler
shear determination. The zteaks were cooked at 350°F to an internal temperaiure
of 150°F. After cooling for approximately 30 minutes at room temperature, one-
half inch cores were removed for shear determination, Steaks were removed 2%
the 10th rib from four representative carcasses per breed group per slaughter
date (168 carcasses), cooked at 350YF to an internal temperature of 16¢°F, and
subjected to taste panel evaluation for tenderness, flavor, juiciness and overall

acceptability by trained taste panelists. These results are presented in table 9.

The data for the carcass and meat traits were analyzed by least-squares
procedures for unequal subclass numbers using a model that included the effects
of age of dem (2, 3, 4 and S5-year-oldsl); breed of sire {(straighthred Hereford
and Angus, Hereford-Angus reciprocal crosses, Jersey, South Devon, Limousina,
Simmental and Charolais): breed of dam (Hereford, Angus}; time of slaughter {215,
243 and 271 days postweaning); the interactions of breed of sire-breed of dam,
breed of sire-time of slaughter, breed of dam-time of slaughter, and breed of
sire-breed of dam-time of slaughter; and birth date was included as a covariate
to adjust for differences in age of calf within slaughter groups. Thus, the
least-squares means for the carcass and meat tralits are adjusted for age of dam
and to 415, 443 and 471 days of age for the three slaughter groups.

Postweaning average daily gain and adjusted final weight for both steers
and heifers were analyzed by least squares procedures using the same mnodel
except that birth date was not included as a covariate,

Postweaning growth, puberty and pregnancy data on the heifers in the first
calf crop are presented in table 10. The heifers were kept in drylot from wean-
ing through the artificial insemination breeding period (November 17 - July 7}.
The postweaning ration for the heifers was 50% corn silage and B0% grass silage
fed ad libitum. The adjusted 4050-day weight is based on a full welght and the
adjuggéd 550-day weight is based on a shrunk weight.

Date of puberty, defined as date of the first observed standing esiiug, was
determined by checking animals for estrus twice daily., Body weights were taksn
every 28 days from weaning to the breeding pericd and again a8t the termination
of the breeding periocd. Heifers were inseminated only after standing for vasec-
tomized bulls or other heifers. Following the artificial insemination breeding
season, {(starting May 24 and ending July 7, 45 days) the heifers were placed on
pasture for a 26-day natural service breeding period. The percent of heifers
reaching puberty by 15 months and the average age of those thet resched puberty
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are only for heifers observed in estrus up to the end of the aritificial insemi-
nation breeding season, while the percent pregnant would include heifers that
may have reached puberty and bred during the 26-day natural service breeding
period.

Final analysis snd interpretation of these results will be made after all
of the data have bheen collected involving the additionmal calf crops and the dats
that will be collected on fertility and maternal traits of the females. This
will include attention to such traits as calf survival; feed reguired per pound
of edible portion of carcass; differences in meat guality; feed required for
maintenance, lactation and reproduction in the females; calf production in the
females, etc,
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TABLE 4. U.S. MEAT ANIMAL RESEARCH CENTER GERM PLASM EVALUATION PROGRAM
POSTWEANING STEER FEEDLOT RATIONS

Nov, 17~ Nov. 25~ Jan. 17-
Ingredient Nov. 24 Jan. 10 Apr. 28
4 p 4

Corn Silage £9.0 /7.5 60.0
Concentrate! 7.5 17.5 35.0
Supplement, 38% Crude Protein® 3.5 5.0 5.0
Ration Analyses, 90% Dry Matter Basis

Crude Protein, % 10.6 11.6 10.8

Digestible Protein, % 8.1 8.9 8.6

Total Digestible Nutrients, ¢ 64.8 68.0 71.6

L The concentrate portion included varying amounts of ground shelled corn,
ground sorghum grain, and ground wheat.

2 Composition of a ton of supplement: 1492 1b. soybean meal; 200 1b. salt;
100 1b. dicalcium phosphate; 130 1b. ground Timestone; 7.0 1b. vitamin ADE
maﬁx(%ﬂMﬁM)Lu\ﬁmMnAHbJ;}ﬁ?b,mwwmmm (50 grams/1b.);
10 tb. trace mineral premix; 60 Tb. ammonium chloride.
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TION OF COOKED STEAKS®

EYALUATION PROGRAM

ARD TASTE PANEL EVALUA

LER SHEAR

MEAT ANIMAL RESEARCH CENTER GERM PLASM

U.s.
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OEEF CATTLE PRODUCTIVITY RECORDS--
ANOTHEER TOOL FOR THE RANCHER

3

oy
My, Keaneth &. Ceoulter
Grusett, Montansa

Wy, Chaivman, guests, renchers, igdies snd others.

[0
ot

¥ ghould say that I am extremely pleszsed to be here todsy, but I'm sur
would now bes fesling more comfortable if I were sitting out there and ong O
you were standing up hgres.

£

When first approsched to be a part of your program today, WY First rescvion
wag-—~what could my coniribulion o this gathering be? However, wpon further
congideration [ felt ihat we rapchers who are putting some of the information
end livestock to use that is developed hare should tske an active pari in tnis
experiment station. ¥e need to help evaluaie the informatiocn and lend guidance
to the research work so that whatever ig produced bhere can he useful and reiative
to our needs,

This Station belongs to all of us end your monies and mine help pay the
expenses here, 80 1o protect ouy ipvestment and take care of our Husiness vwe
should participate. figherwise, this could be & pooy investment.

1 reglize I am cne of &n suitremely minorily group addvezaing vou folks
today. However the majority of you are srobably members of this same minority.

If only seven percent of our population 18 engaged in producing all ¢ this
country's sgricultural products; then what percent do you Suppose produce il

the beef for our énlire populaiici. 1 suspect there are more garbage collectors
or taxi-cab drivers in these iinited States then there are feeder catile producers.
Small though our Dumbers way he, the importance af cur industry i vory 1arge
when you consider that peef is the most widely accepted meat product gnd possibly
general food in America today.

Teo maintsin, progress, and promoLe our ipdustyry, i1t will be nscessary for usg
to work together a3 producers and with feeders, packers and merchandisers to aee
that we have a ressonably priced gualily product for the public to purchase and
enjoy.

I present myseli as an suthority on nothing, #s 1 am too close o home. An
expert on nothlng 85 my inteyests are too brosd and @ degree in nothing a3 By
college tralning hes smounted to three days at MSU of wool grading.

My experience with cattie dates back to the drouth and depraszion of the
30's when as & 1G-vear~old oy I 8a¥ 211 our cstitie sold to the government sxcept
one or two milk cows. For the next few years we milked any Ccow my grep-dad
acquired, to help feed the family. HNow don't get me wrong, these were not 21l
milk cows. Some gave Lo more milk than thely cslves needed and sometimes milke~
ing them involved # couple of laviatl ropes, nobbles, a bent up milk bucker,
splattered clothes and 8 shattered patience, but milk them we did.

Later, in the middie forties, after runnibg commereial Hevefords a few y=ars,
T witnessed ihe productlivity, oY lsck of 1%, on sone overstuffed registersd
heifers which won honors at the show ring and were so pretiy. They should heve
went to slaughter instead of coming homs.
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I vividiy recall how proud my dad was of these critters when he brought thenm
home. Pride soon walned into disappointment and then fo disillusionment as dead
calves, lack of milk and infertility evolved. Our commercial Herefords out~
produced these over-fat, blue-ribbon babies so far that we would have created
our own depression if we/d had very many of them.

I mention this background to let you know why I place emphasis on produc-
tion. I've seen enough of depressions, self-crested or otherwise.

The first production tested bull that went into our herd was No, 646, a
Lins 1 wvearling from Fort Keogh: Weaning weight 535 pounds, birth weight 81
pounds, gain 2.7% pounds per day and final weight as sz yearling 1980, Xot bad
for 1855, His looks weren't too pretty. He kind of reminded me of the story of
the Tennessee hogs--to see if they were ready to butcher one is to grab one of
them with g hand on esch ear and 1Lift him off the ground, if he tips over for-
wards he isn't ready vet,

The performance of this animal and his records stirred my interest in
eveluating each cow and I soon had s set of scales and ear tags,

I have maintained production records on a herd of commercial Herefords since
Joining the Montana Beef Performance Association in 1863 and thought that perhaps
& discussion of production methods and records might be of some value. I hope
to create an exchange of ideas and experiences which may be helpful egpecially
to anyone new 2t herd record keeping.

Some means of identification for each animal must be used. We have used
het iron number brands, freeze brands, metal ear tags and now I use the large
#ize plastic tag which hangs down helow the ear and number them ocurselves., Ve
find these are inexpensive, easy to install, easily read whether the cow has
long hair or shori and different colorg can represent the age of the animal.
The same type of tag only smaller is placed in the opposite sar of each calf at
Birth and serves as a back-up I.D. if the larger tag is lost. If one does no
cther record keeping, just this positive ldentification will mere than return
the two-hits or less per head investment. How eften have you wondered if that
was the cow which showed 2 little prolapse, or didn't mother her calf right,
didn't clean, or had such big teats at calving or was it the other cow which
looked just about like her. I don't suppose this has ever happened to you, but
it did to me before I used positive identification.

EBar tagging, recording birth dates and weighing all calves individually
a8t weaning time takes effort, time and a set of scales, but it is the only
accurate method I kpnow of which will put each cow on a comparative productivity
basis within your berd. Montana Beef Performance Association will calculate
the average daily gain, 205-day adjusted weight and rate the cows on a produc~
tion percentage basis for you at a reasonable cost, I helleve some breed
associations also do this for their members,

These records are no substitute for normal culling and selection methods,
but do give you 2 broader, more accurate basis from which to make a ressonable
decizion,

let me give vou an eéxample. 1In 1870, our calving was slower than normal
and it sppeared the ones calving first were those which calved later the previous
year. A check of the 1989 calving records verified this siftuation. You stockmen
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know this iz upususl as the early calving cows usually remaln &2 such. In April
of 1969 we had unusually beavy rain and snow, resulting in the cows Then nursaing
calves taking quite a shrink and the subsequent lush grass being low 1in energy
and very high in water content. Feeling that lack of energy could be the problem,
{ caked the cattle at least two weeks longer following s similar storm in 1870
and calved out much guicker in 1971 %ith the dry cows reduced To one in about 180
head. I believe records helped find the problem.

In keeping production records on the cows gince 1965 I have found the 205~
day adjusted welghts would have increased on the same number of calves about 50
pounds per calf with no creep feeding. This is from 440 pounds teo 420, However,
we are expanding the number of cows while at the same time attempting to improve
wesning weights and find we are short of high producing replacements. If one is
going teo rep a greater harvest in weaning weights, then I grant you we miy have
to showel in more fuel to stoke the fives., These animsls ars now pubting into
miik which once may have placed fat on their own ribs.

1% iz interesting to note that I still find wariavicns within the herd Ifron
about 20 percent above average to about 20 percent below. This 1s not very much
different than the veriations noted when first records were Rept, althnough wean~
ing weights have went up. This would seem to indicate that further improvenent
by selection is available, but it takes time.

How does one select the replacement heifers which will bhe calving for the
first time and have any assurance they will be the top producers. Dr. Jons
Bonsma of South Africa selects for traits he calls functicnal efficiency, tut
maybe I flunked that course, for some of our replacements just don’t produce S
their appesrance and records indicate they should. We gelect at aboui L8-monihs
of age for size, type and feminine appearance. However, oné year 1 kept some
heifers already cut cut for culls and found 2 few of the best milking cows Were
in this group. Now we save aboul twice the number of heifers necessary for re-
placements to obtain broader gelectivity, after the first calving, before they
go into the main Cow herd. The largest heifer calf in our bunch seldom turns
out to be the best milking Cow. Perhaps the largest heiler calives get too fat
which could injure The mammary glands, or maybe they acauire their size due to
hormones which are not conducive Lo milking ability, or again mayhe this is 2
nstural variation and will continue wntil the tralts become BOTe fixed in iLhe
bloodline.

Here I've been talking all cows, wut in reality they are the secondary Crop.
Grass, forbs and shrubs available for livestock grazing are our grimary crop and
I'm convinced more attention is badly needed in thig field. Are there song hasic
techniques which could improve the guantity and gquality of grass production? 1
believe theve is. Perhaps rest rotation systems or deferment at critical seascns
could be the answer, but certainly we are going to have to make the same acres
produce more if we continue to pay the increasing costs of taxes snd other opers-
ting expenses. But, this is another subject and I had best not get staried on
it at this time.

You have been s good audience, and I appreciate the opportunity to be a
part of your prograi.

1 will be happy to discuss ainy of this subject matter with anyone ilater
this sfterncon.
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Jutritionsl value and forage quality are difficult to define and
equate without further cualification. Trom the standpoint of livestock
production, this wust be defined as the ability of the foraze to nrovide
for a specific type of livestock nreduction.  feveral factors contribute
towards nutritional value, such a8, chemical Pcrncsltzon. availability of
the nutrients, and. @1“auhy5 acceptablility by the grazins sninmel.

I would like to talk ahoubt the rarre nutrition research program at
the Squav Butte Zxzperiment Station. While the srecific dates of the
calendar and many of the plants may not directly relate to this ares,
the princinles emploved will apply to whereever cattle are grazing *ord?e.
Forage is an ever changing procuct, starting out high in quality at the
initiation of growth, with quality declining as the forage goes throurh
the growth cyecle +o Wauuritv.

In developing the range nutrition progran at the Station, forage was
sampled by both ¢l pylns and esophageal and rumen fistulated animals at
specific dates during the rrazins season. Intake and digestibility studies
were also conducted during these same pericds. ¥rom these data it wvas
possible to calculate the nutrient intake of the grazing animal at specific
times during the vear snd correlate this with production of various classeg
of animals.

Range forage in the Sguaw Bubtte area is 183 to 20 percent crude protein
Ea

in early Mayﬁ dropping to § or 9 rercent by mid-June, 5 percent by the

first of ! gust, and az low ag 2 percent by Eentenber. Irersy values

follow thlm same trend. Table 1 presents sone lahoratory measures of forage
guality at perticular times durin 7 the surmer crazing season.

Production from erowing catble follows £h same trend as forage
gquality. Suckling dropped in March and April will gaein 1-3/k
pounds per day dur and June, 1 pound per day during the month
July, about 1/2 » rinz the month of August, and relatively no gain

nerl”“?u Station is jointly operated by the Oregon
tion sad Plant Science Research Mvision, Agri-~
f wrns, Oregon. R. J. Raleigh

1/ The Squaw Futte
Apricultursl
eultural Researecr Service.

Superintendent,
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Theve sre several alternatives for mansgement to maximize the return
from the forazg rients. Pirst, vesrling ecattle should not be nermitted
0 TEnSe gquality after about the first of August. Cattle
with the these yearlings have should be removed and put
hirher guality pastures such as irrigated

. only orovide an opportunity to make an economical
it will provide additional forage for the breed-
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time in August and no later than the first of

ay faed. This not only gives the livestock operator
nis growing catile for an eeconomic return but it

1

an opportunity to i
2180 provides an opporbunity for the cow to graze more freely and come inteo
ring i

the wintering period in better condition, thereby reducing the cost of
winter feed.

A second alternstive is supplementing these cattle. The primary
effort for sunplementing has been in the area of developing range supple-
ments for vearling cattle during the time they are on surmer range from
spproximately May 1 to Hovember 1. The basic idea behind the supplements
wae Lo debarmine the amount of nutrients this type enimal counld take from
the range forarse during particular times of the grazing season, and then
to getermine the amount of nutrienis necessary for a specific rate of gain.
rate of gain should be approximately 2.1/2 pounds per head per day.
supplement then was the difference between thoese nutrients provided by
it pe and those nutrients necessary ror the animal to gain this a-1/2

Yuring the early part of the season when the protein content of the
forape 18 high, and also the moisture content i high, zaing are not as
hWigh as expected. During this pericd & low level of energy supplement will




give & good return in daily rate of gain.
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About wmid June both a protein

and engrgy supplement were started gradually incressing a=s the guality of

the forage declined,

schedule and Table 3 shows the average daily gains that we

type of a program.

?'é‘!

Uable 2 shows a standard range supplementation

gat Trom this

fable 2. Daily per head supplemental levels during the groving pericd
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Table 3. Average daily gzins of steers fed supplements over Lhe toia
period, from mid-Ture on, and controls with no supplemant

Period L
2 3 Ave,

T . % e e ST

2.3 ! 0.9
éfi? - 8/3 2.3 o h ok 54

/1 - 8/3 2.7 2.6 2.6 2.6

These Tigures represent averages over 5 or 6 years,

per hesd per day zaln from the supplements wheraas those unsy
have reached 1-3/h pounds per day zain. The cost of +the sunpl

this gain has been less than 5 cents per day or approxirately £ cents per
pound of daily gain.

o

t

Lf we extend these supplements much beyond fAusust L, or rather onceo
the forage reaches a level vhere it will gupport less then 1 pound ¢
zain, supplementing becomes more difficult. Once we rese
excess of 3 pounds of supplement per head per day we

tation program to & substitute nrogram in which grain is
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most conditions this is not economical or practical
resgon Tor having these cattle on range is to provide a
fvawz&xmm;bﬁsmmﬁe.

Ve have considered the possibility of taking cattle off the early

supnlementation program which we referred to as the growing neriod and
pubti wer level of supplement to produce slaughter grade
cattl e were able to do this by increasing the level of

3% "an that by mid-September the animals had reached a supple~
mental level approaching 1- 3/4 percent of their bocy weight., This level

of sunplementation was continued to approximately Hovember 1 at which time
thega cattle were slaughtered., Table U shows the results of this type of

TEOZY B85 .

H

Table 4. Cupnlementsl costs and returns from the srowing and finishing

whase of the range sunplenent program

ITten . o Mw“kw;;_ f}wwm - A';mfinishlng . Aversage
Davs on trisl 95 a6 -
Deily eain, 1b. 2.72 2.25 2.k8
Daily barley, 1b. 0.75% 10.6 5.68
Taily C5M, 1b. 0.50 1.4 0.95
Saily feed cost, B 0,048 0.34 0.164
fost/ib aain, 5.018 0.15 6.084

of the supplement per pound of galn was 15 cents during the
Approvimately 20 percent of these cattle went to a low
& the rest went to an average to high good grade. Under
' mgy be difficult to get cattle from this type
ﬂwﬁe.me%mﬂyﬁeamekm@ngattmawmmbﬁw
ts tyne of program to about Hovember 1 and then
the feedlot for 30 to k% days in order to get them

to manipulating the management of livestock to take
guality range resource is to change the date of
nring call mansgement system calves are dropped

‘1ateLv on range. We have a call weighing
orn  lush forage that is capable of increasing
nimal: and guite often the calf is not able
rroduction and eventunally winds up gcouring.
hen the forage is of high quality the calf is
the forarve directly. By the time the calf
re an ner levels of milk production, the quality
to @ point where milk oroduction is drastically
~& is noor enoush in guality that the calf gmets little
onseguently, by August 1 gains drop off to less than
day on suckling calves.
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A Tall calving prograr was developed to turn a calf on range with
adequate size to take advantase of the nigh quality forage during the months
of May, June, and July. Calves from this particular cperation are weaning
17> to 200 pounds heavier than the spring dropped calves. Research is
being conducted to determine the minimel nutrient requirerents necessary
to carry this fall calvinz cow through the winter at a level which will not
affect her life time reproduction performance. We have taken the approach
that we are not particularly concerned with the production of milk from
this cow since under a fall calving nrogram the animsls are usually close
enourh to headousrters that management can be intensified and the calves
can be fed directly.

i bnd

B

The calves are creep fed From the time they are born until they go
out on range. The total cost of additional feed for the creep feed of
the calf and the wintering of this cow has averaged approximately 15 dollars
per cow-~calf pair over that of wintering the spring calving cow. Our
research has indicated that for the rancher that is capable and willing to
take advantage of the onportunities in fall ealving his return can be
increased considerably. However, a program like this should be studied
cauticusly to determine if the operator has the willingness and the resources
to intensify his management before entering this program.




34

INVESTIGATION OF EFFECTS OF
CROSSHEREEDING AND ADAPTATION TC ENVIRONMENT
0¥ BEEF PRODUCTION
by
¢, F. Pahnish, ARS-USDA
Miles City, Montana

Crossbhresding is one oi ithe breeding approaches that may be used in heef
production and one that has commanded a considerable amount of producer interest
in recent vears, FProduction responses of ecatile when placed in environments
differing materially from the envivonment in which they were bred and selected
is misc of iaterest. With our present transportation facilities, breeding
cattle are moved cuite freely among geographic localities and are thus required
to perform under a relatively wide range of environmental conditions. Factors
contributing to environmental differences among geographic localities include
feeds svailable, climatic conditiopns and general management practices.

This report ig for the purpose of presenting the objectives and procedures
applying to present phases of investigations in crussbreeding and adaptation to
envirorment at the U, S. Range Livestock Experiment Station. Results obtained
from past and present phases of these studies are summarized briefly.

Crosspreeding

The crosshresding study at the U. S. Range Livestock Experiment Station
was organized in three phages. The Hereford, Angus and Charolais breeds are
involved primarily. Brown Swiss breeding, introduced solely in the initial
phase through Brown Swiss cOws, was been carried through all phases for limited
COMparisons.

Fhase 1, initiated in the breeding seascn of 1961, wag primarily for the
purpose of measuring effects of hybrid vigor in first-cross (two-breed cross)
calves obiained from all possible two-breed mating compinations of the three
Leef breeds. These celves were compared with straightbreds of the three beef
preeds.

Hyorid vigor in weights and daily gaing of steers from birth through a
postweaning, fesdlot test terminating et individual slaughter weights of 1000
tey 1050 pounds ranged from 2.7% to 4.4% and was 2.2% for weaning grade, Hybrid
vigor percentages obtained for efficiency of feed utilization and carcass grade
of steers were 3.5 and 1.1, respectively. Crossbred steers reached the slaughter
weight range of 100G to 1030 pounds with an average of 11 days less time in the
foedlot than did straightbreds, Eifects of hybrid vigor on most carcass traits
not closely associsted with growtn and on factors affecting palatability of rib
roasts were relatively unimportant.

Hybrid vigor contributed 1ittle to most growth traits of heifers from pirth
te 18-months of age or to weaning grade (2.0% or less). Higher values were ob-
tained for daily gein from weaning to 12 months (4.9%) and 18-month grade (4.7%).

First-cross beef ¥ Brown Swiss calves were obtained by preeding bulls of
s e turee bes! breeds to Brown Swiss cows. The beef X Brown Swiss calves




averaged aboul 70 pounds hesevier than the beef ¥ heef crossbreds at wagning
but this welght sdvaniage was cancelled out by the relatively low reproductive
males, Thi
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crossbreds tended fo maintain Their welght adventags
zfter weaning, but tweaning rate of gain for the stesrs in the feedlot and
the helfers grown to 18 morthe of sge wss similar to fhe rate for the heef
X beef crogsbred steers and heifers, Beef X beef steers and heifers showed
some advantage in live animel grades {wesaning and postwsaning}, but csroass
grades of beel X beel and beed ¥ Brown Swiss steers were quite sinmilar, Besf

X Brown Bwiss crossbreds compared favorably with heef ¥ beef crossbreds in most
carcags tralilts ang in fsctors affecting palatabiliity of vib rozsts,

Beei X
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Phase 2 {Dsts collection complezel:
: o

Phase 2 was designed to study effects of crossbresding on matsrnal guslities
of first-cross dams., The first-cross females and the stralghtbreds with which
thay were compared were those produced inm Phase 1. These females were bred to
crossbred bulls in o schewe arranged sc thel 211 calves produced wers thrae-
breed crosses. Final anslyses of the data are in gvnwféss« The following
resulis sre from a preliminary eveluation of the date collected,

In comparison with the siraightbred femsles, the besf ¥ bes? orossbred
females showed zdvantages of 2.0 percentage points in net galf erop wesned and
Z2.2% in sll growth traite to wesning for the calves produced. In comblination,
these effects resulted in an advantaege for crossbred females of about 5% more
calf weight 8t wesning per expused cow.

In comparison with beef X beef crossbred femsles, the heef ¥ HBrown Swise
females showed an advantage of 5.5 percentage points in net calf orop weaned,
It is suspected, however, that chsnce mav hevs made this advantasge somewhat
high, and verificetion is desirable, The beef ¥ Browsn Swise dams slso produced
calves that were 6.7% heavier st birth and 11.09 hneavier at weaning., It appears
that Brown Swiss breeding in the bheef ¥ Brown Swiss dems contributed to wmilk
production apc to the prewesning growth of calves produced., Becsuse of sdven-
tages in cali crop percentage and prewesning growth of calves, the beef X Brown
Swiss femslies produced 19.8% more ¢glf welght at wesning thap did the heef X
heef crossbrad femalss.,

Phase 3 (Row in progress):

Phase 3 is desigped to estimate hybrid vigor obtainable from two-bresd and
three-breed rotaticnal croszsing and the leval of hyhrid vigoer that csn be msin-
tained by following theme schemes continuously. The merits of developing sgynthet -
ic varigties from crossbred foundsiions sre also under investi igation, The bresd-
ing plan used to establish Phsse 3 is shown im table 1, 1t is expected that this
phase will be continved to at least 1974 or 1975,

The datz have been collected on the first rotation, This permits the com-
parison of backcrossing and initiasl three-breed crossing with straightbreeding,
A preliminary evaluation of data on wale calves produced for the compariscen of

rotational systems have been wmade. The dets on males from the synthetic varie-
ties and femsle calves from all of the breeding schemes are vel to be evalusted,
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TABLE 1. BREEDING PLAXN TO INITIATE THE ROTATIOHAL CROSBSING PROGRAM AND
DEVELOPMENT OF SYNTHETIC VARIETIES

Breed of dan®:Y
HA, HIZ, AC, Synthetic Approx.
Breed of sire" H A € A <H Ch Variety” Total

Rotatiomal Crossing
H X X X X 30
H X X X X 30
A X ¥ X % 30
A % X X b4 30
o X X X X 30
C X X X ¥ 30
§¢§§‘SX§§?§ﬁ§p_§§;§gzz
Foundgtion dans:
Crossbred® HA AH HC CH, AC,CA 39
Crossbred® HA, AH, HC CH,AC , CA 30
Swiss Synthetic Variety
Foundation dams;
H, A, C & Crossbred® HB, AB, CB 30
H, A, C & Crossbred® HE, AB, (B 30

4 E

aH, A, € and B are Hereford, Angus, Charolais and Brown Swiss, respectively.
Bulls of each breed changed amnuaily.

bBreeding of females initially used. Heilfer calves produced to go back into
the respective siraightbred, roiaticnszl crossing and synthetic schemes as
replacenents,

CInitially two-breed crosses from Phase 1, A bull from the three-breed
crosses and a bull produced in the synthetic variety selected each vear,
once they bhecame available,

Initially H, A and C bulls mated to produce calves with breeding of two
beef breeds plus 257% Brown Swiss. Crossbred bulls selected each vear from
within the synthetic variety, once they beceme available.

Advantages of backerossing and initiazal three-breed c¢rossing g8 ipdicated
by data on male caives 15 reported in some detall in another 1972 field day
presentation, Buils vs, Steers--Growth snd Carcass Performgnce-—-Preliminary
Results” by J. J. Urick. Backcrosses and initial three-bresd crosses excelled
straightbreds in weaning welght, daily gain in the feedlot, carcsss weight per
day of age and trimmed retail cuts per dey of age by 4.0% or more. The three
breed crosses showed a somewhat greater advantage over siraightbreds than did
tie backorosses in weaning weight {7,.3% vs. 5.6%) and in carcass grade {(1.4%




4%},  in other grow i* oF caronss treits advantages shown by
i

W three-bre

i
backcrossss &

Dats are now bsing obia on the next rotation, The mat mg scheme is as
shown Ifor rotationsi Q?G&%i%g in tabls 1, with the bhackerosss and initial three-
breed cross females and thelr sivaightbred contemporaries serving as the breeding
females,

& recently ioto fhe
studies include
bresds and crosses
theze facltors re-

Poyvsiclogy and nutrivion studiss have been incorporat
crogsbresding study aﬂscézb@é in this e
investigation of differencss in
and gffecis of stimulation of the fe

late to fertility, Emifété@% wWOTHE Ly of Fferences in nutritional
reguirements ol breeds and cyosses, with blood metabolits levels serving as in-
dicators, Some informaticn on feed requd i by cows and their calves ig being

gnd crossbred cows beconing excess
uzgad for fthis purpose,

ohtained by individusgl fesding,
to the roftstional bresding study

Adaptation Study

One of the mein objectives of this study i3 to delermine the importance of
sdaptation to & specific location &g & laclor affestimg maximum or optimum pro-
ductivity of beef cattle. This is a cosperati study in which the United States
Lepartment of Agricultures (Besf Catile Researceh % ranch--ASKD, ARS) and the Agri-
cultural Experiment Stations of Montana and Florids are parvticipating. 8tudies
of like deslgn asre in progress sl the U, S‘ ?ﬁﬁg“ Livestock Experiment Station
an tie Besearch Station nsar Brooks-
transfer of cattle betwean
to 1883, The design of the
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nesy Miles City, Montana and at e
ville, Fiorida. The study was initist
the Miles City and. Brooksvi
project 15 illustrated in I
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Hereford herds developsd through selection at Miles City, Montana
and Brooksville, Floridas wers divided { te provide the foundations for
the 50, 80 and 20-cow herds at gach looation {(figure 1%, The 30-cow herd of
Brooksville origin and the Bl-cow herd ity origin are maintained as
closad herds at each locstion., The 28-cow and Z20-cow herds were of the same
foundation and, for all pract
Bulls produced in the 20-cow herd at

ical purpeses, were esfentially alike initialiy,
; igcted on fhelr per-~
then transferred to the

formance for use in the parsat herd fw
cther lovation where they are i

ghould exist or develop 1T

1. relative pericommance of the v and SU-cow herds at Miles
ity should iF o of the 80-cow
and 50-cow d

2. ¢k location should perform

econe Somewnat different as
veltoped would result from

wmrce at the other location and
ted to conditions at the other




Miles City Station Brooksville Station
30-cow herd B80-cow herd 20-cow herda 20~cow herd BU-cow herd Sl-cow herda
(Br Origin)? (MC Origin)® (MC Origin) (MC Origin)® (MC Origin)® (Br Origin)
A A A A
A TR %

Sires transferred
gfter use at Miles City “~
N e

3

Sires itrsnsferved after

& use a8t Brookgville

s e ~ j’/ ' W
Breed Breed Each herd to produce own Breed Breed
vy, after yr. after heifer replacements. Breed yr, aitsr yr, atter
¥r. as yr. as each herd year after year y¥. &g vy, 48
closed clogsed to two bulls produced and closed closed
2-gire 4-gire previously used in 80-~cow 4-sire Z-gire
herévb herd. herd at other location herd. herd.”

fpeFoundation stock from Brooksville Station,
MC-~Foundation stock from Miles City Statiomn.

Yriosed nerd--Both sire snd female replacements to come from within the herd.

Figure 1. Long-term breeding plans for Miles City, Montsna, and Brookswille,
Florida, Ststlons.

To date, the performance of the 80-cow and 30-cow hevrds al both locslions
has been evaluated. Data collected during the Iirst seven years subssgusnt to

the original transfer were used. Relative performance of these herds wlthin the

two locations differed for birth weight, weaning weight and postweaning growth
traits of progeny. Cattle of Hontana origin performed best in Montana and
cegttle of Florida origin performed best in Florida.

The results described may indicate that each group of catilie was better

suited genetically to the location of origin, but any necessity for physioclogical

adjustument of the cattle initially transferred could hsve begn influenmtial. It
igs anticipated that a similar analysis of data, with early data eliminated sc
that effects of the original transfer will be farther remcved, should help te
explain the results described.

Whether the 80-cow and 20-cow herds will become different within location,
due tTo transfer of bulls selected for performance at the other location, is yet

to be determined. Data are not sufficient at this time to sSupport a2 conclusion.

Some of the mesningful data required by this project will not be avalleble in
sufficient guantity until about 1874 to 1975,
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SELECTION AND LINECROSSING STUDIES AT THE
MIIES CITY STATION
by
J. J. Urick, ABRS-USDA
Miles City, Montana

The genetic improvement of herds in the industry can be expected with the
use of superior ssedstock. The production of supericr seedstock, however, will
Likely result onlyv if the salection procedures proacticed are asccurate enough o
bring about the desired genetic changes, Thus, there iz a continued interest
among stockmen for further resesrch information which may contribute to selection
accuracy for further herd improvement,

Traitg such as wesning weight, gain and feed efficiency in the feedlot, lesan
to fat composition, and reproducticn are all examples of important measures that
will benefit to & varving degree through the use of imnproved seedstock. With
these considerations in mind, selection studies are veing continued at this Stg-
tion with several mildly Inbred lines to accumulste additional information of
the effectiveness of selection procedures to increase production in traits that
are economicaily important.

The first selection procedures used in the Station herds, with the inten-
tion of improving performasnce in the various lines, were determined to a large
extent by the magnituwde of the heritability of certain traits of economic impor-
tence. From the eariier studies at this Station, typical of Northern Great
Pleins range conditions, weaning welghts in this herd were observed to be less
than 30% heriteble., In the foilow-up feedlot tests, gain and final weight were
ohserved fo be more highly heritable. Therefore, in the Station herds, the
greatest amount of selection pressure was placed on the postweaning traits, A
small amount of direct selection was placed on weaning welght, and practicaliy
none on birth weight,

Starting as early as 1934 in one mildliy inbred line thet had sizeable num-
bers, estimates of genetic improvement for the more important traits {(mostly
related to growth}) have heen ohtained up through 193%. During this period of
time the megnitude of i{hs eztimsted genetic responses obtained in the herd were
encouraging and resulted in some important recommendations for the improvement
of beef herds.

Presently three two-sire lines of 50-60 cows each are being used to gather
additional information on the effectivencss of certain selection procedures as
indicated by the response in traits considered. In these lines, somewhat more
refined procedurss avre ussed then have been practiced previously, especially to
obtain more accurste sstimetes of gnvirocnmental trends which are necessary to
neasure genetils progress. While 2 primary objective in these lines is to meas-
ure responges to selecticn, sncther important consideration is to determine if
gelection actually becomes ineffective (reaching & plateau) for some traits,
This may result becsuse of nstural forces operating against selection pressure--
for example, this might happen under cur range conditions with relatively sparse
forage, more sc in sone years than others, when genetically superior cows woulid
not obtain enough feed to allow a full expression of their genetic ability for
weaning weights. In this case, they may tend to produce along with the average
of the herd. Ancother possible reason for failure of some herds to respond to
selection is that the herds may be relatively uniform genetically, thus limiting
opportunities to select for genstie superiority.
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Of these three lines in the present selection studies, Lines 12 and 14 were
developed freom linecross foundation, and have shown favorable produciion over the
years when compared to other lires in the Station herds, Major selection emphasis
in these two lines has been for yearling weight off feed in the bulls, and 18-
month weight off the pasture in the heifers. Attention is alsoc given to struc-
taral soundness. Major culling in the cow herds is mostly for physical defects,
iow fertility and age.

The third line included in the present selection studies is the Carcass
iline which is also a 60-cow, two-sire line. Selection of replacement herd sires
in this line is on the basis of an index which includes vearling weight off feed
test and fatness as measured over the ribeye muscle. In the initial stages of
the development of this line favorable increases in yearling gain and weight are
being obtained with an accompanying trend of lowered backfat thickness. That
these responses are in the right divection is encouraging because selection
emphasis for these traits will likely become more important as evidenced by
jndustry trends, Added data from this line as well as from Lines 12 and 14
should be helpful in the overall evaluation of these selection procedures for
increasing growth snd obtaining desirable lean to fat proportions. Responses
to reproduction in all three lines, as evidenced by maternal traits {(conception
rates, percent calves weaned, etc.), are being observed.

Linecrossing Studies

The crossing of inbred lines of cattle at this Station has provided a fairly
large amount of data to evaluate the influences of hybrid vigor on production
traits that the industry is concerned about, The first linecrossing study
{Phase 1) fto estimate hybrid vigor was jnitiated in 1961 when five inbred lines
(Lines 1, 4, 6, 9 and 10) were crossed in all possible two-line combinations.
Straightline matings were alsc made to produce straightline calves. When ecom-
parisons were made between linecross and the straightline calves, estimated
percent hybrid vigor advantage for the bulls amounted to 3.0, 5.6, 5.1, 2.5,
2.9 and 4.5, respectively, for birth weight, preweaning daily gain, weaning
weight, weaning score, 196-day gain on tegt and final weight. In the heifers,
the estimated percent hybrid vigor advantages for birth weight, preweaning
daily gain, weaning weight, weaning score, 12-month weight and 18-month weight,
respectively, were 3.8, 10.6, 9.4, 2.7, 9.4 and 6.6, An explanation given for
the smaller hybrid vigor response in the bulls, especially to weaning, was that
they did not obtain enough milk from the inbred dams (all parents were inbred)
to allow for a full expression of their genetic potential. The. hybrid vigor
estimates obtained from this study in both sexes seemed higher than expected.
An explanation given for this is that part of the response in the linecross
calves, as compared to the inbred calves, may have been due to recovery from
inbreeding that tends to depress performance. Further information on the
effect of inbreeding on all inbred lines in this study is needed for adjusting
the present estimates of hybrid vigor to levels that may be more meaningful for
industry purposes.

A comparison of the maternal performance of the linecross and straightline
heifers (Phase 2) was possible from heifer progeny produced in Phase 1. These




2-1ine ¢rossg and straightline heifers were 211 mated sires to
produce S-line cross caives. The esizﬁatas ol matern shtainegd
from these cali traits were as follows Lirth wez*%% sing daily

gain, 5.4%; 206-day weaning weight, ée.%; and wedning &cor ; These wsti-
mates for maternal hybrid vigor were less than the estimat ¥ calf hvbrid
vigor observed in Phase 1| where comparisons were based on linecross ve. inbred
calf performance. The linecross heifers while producing . showsed
12 and 15% advantages, respectively, over the straightline heifers for peroant
calves born and weaned.

Postweaning performance in Phase 2 linecrossing was slsc evaluated and
show the advantages for bulls from linecross dams to be 23 foliocws: 18G-day
feedlot gain, 2.3% and for 196-day finsl weighti, 2.1%, yhyid vigor
estimates for maternal effecis on the heifer progeny were =s Follows: 12

month weight, 1.7%; and 18-wonth weight, 2. Sm* These estinmstes of mateornal
hybrid vigor were less than those Ffor calf hybrid vigor sbisined in Phage 1.
The results from Phase 1 and Phase 2 lingcrossing experiments fhus suggest

that calf hybrid vigor may be more impovtant than maternal hybrid vigor for the
traits considered through vesrling gges, at lesst a5 svidenced undsy these range
and feedlot conditions. Careful appraissl of other similar studies should be
made, however, before important conclusions can be drawn in regard to calf vas.
maternal hybrid vigor influencss.

A present linecrogsing study sims to compare straightli
2-way and J-way rotaziional crossing systems, In addition, a
(mating linecross sires with linecross dams} is belng develops
for comparison with the other mating systems. Tn this study
breeding (using ipbred Lines i, 4, 8 and 10} sgrves bha znd will he
compared to the crossing systems for measurir ng kyé?i cmportant cone
sideration in these crossing sysitems is to determine i wybrrdd vigor can be
produced and maintained over an extended pariod Gﬁ time that would be important
from the industry standpoint.

Ea
Rt&%ﬁiﬁ variety
g maiptained
gtraightline

[y }m
1]

The original females used in this linecross expering resuited from ths
Phase 1 linecrossing discussed previcusly. Straightline dams were nated to tho
same line of sires to produce Straightline calves, The first-cross Tomales
were alsc mated to siraightline sires to produce 2 and J-way cross calves,

The synthetic wvariety was initizted Ly crossing Lhe fifg?myr@““ famzles to Z-line
cross sires produced in Phase L. In laiter stages, si mants in this
group are obitained either from S-way rotation croszs: c from witsnin the crosses
of the group,

The Z2-line crosses produced in the first stages of thi
typical backerosses and, thus, resulted in a 75% rvelatic
The first 3~line cross calves produced were the result Q'
male being crossed %o the third line of sire, Thus,
were 50% related to the sire line with the ather two
sentation. Preliminsry comparizons thus at this
and initial, 3-way cross calves. As the second pé I matings produce
sufficient calves for cowparisons, it will be possible to za§ vate the sffective-
ness of the two rotational crossing svsiems to produce and maintain hybrid vigor

V
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An imporitant consideration in this linecrossing
hrid vigor is the net effect of both dam and calf

over an extendesd period of
study is that the observed
Leing linecromses,

Preliminary resulis at this stage show advantages for bull calves from the
2- snd 3-way crossing gystems thatl are in close agreement with expectations, as
mignt be determined from Phase 1 and 2 linecrossing studies discussed previously.
Trhus, for weaning weight the Z- and 3-way cross calves have shown sverage advan-
tages of & and 127%. respectively. over the straightlines. There was less advan-
tage through the po szning period for both 2- and 3-line crosses as evidenced
by final weight performance, which showed advantages of 3.3 and 8.7%, respective-
iy, for the two crossline groups., AU this stage, 3-line crosses are showing
small growth advantage over the Z-line crosses. For the traits considered, the
synthetic variety calves have been similar in performance to the 3-way crosses,

At this stage the results of the heifer calf performance is not completed,
necessary for an overall evalustion of the crossing systems. Reproduction data
bweing obtained in this stuody will alsc be important for an overall evaluation
of these crossing schemes for total production.




SUMMARY OF BUTRITION RESBARCH 27 THE
J. 8. BANGE LIVESTOCK FXDERIMENT STATION
by
.. W. Varner, ARS-USDA
Miles City, Montana

The primary objective of the beef cattle nutrition research program at the

U. S. Range Livestock Experiment Station is to devise methoeds to increass beef
production from the range resource through various nutrition and managenent
system studies. This report containg summaries of preiliminary data and shows
experimental designs of studies started in 1971 and to be continued in 1872,

No attempt will be made to discuss in any detail the variocus icint projects
being conducted in conjunction with the genetics and physioclogy investigations
groups,

Winter Management of Replacemesnt Heifers

The objectives of this study are: (1} to determine the infiuence of size
and breed of heifer upon feed requirements during the wintering period; (2} to
study the effects of winter management upon subseguent summer pasture goins and
reproductive performance; (3) to determine the feasibility of sorting replace-
ment heifers at weaning according to welght and feeding them scocordingly during
the wintering period to reach a specified weight by the beginning of the breed-
ing season. Fifty-nine crossbred (1/2 Charclais; 1/4 Hereford: 1/4 Angus) and
3% Hereford heifers were divided by breed and sire group into three tresiment
groups: Group, 1 ~ random 1/3 (heavy and light helfers); Group 2 - heavy 1/3

4

(heifers above average welght); Groupg 3 - light 1/% (heifers below aversge
weight). ©Fach group will be fed to gain et & rate so that at fthe end of the
wintering period (about May 1) the Herefords will welgh 8t lesst 530 snd the
crossbreds at lesst 630, Preliminary results after 132 days are shown in table 1.
These preliminary data indicate that it is feasible to sort heifers st weaning
into heavy and light groups and feed the light group for & higher vats of grnin so
that a higher percentage of all heifers should be cycling nmormally by the begin-
ning of the breeding sesson.

Supplemental Methionine Hydrony Anaslog for Range Beef Couws

Feeding Methionine Hydroxy Analog (MHA) bas been shown io inceresse milk
production in dairy cows. This study was ipitiated in March, 1872 to determine
if supplemental MHA will increase milk production of vange beef cows and it is
hoped that any increase in millk production will De reflected in increased calis
weaning weights. Experimental design and data to be collectsd are shown in
table 2.

Fertilization of Introduced and Native Forage Species

These studies were initizted in September 1871, to study the influence of
fertilizer application fo native and introduced grazs species upon forage pro-
duction and nutrient production, and to study the sconomics of fertilizer
application to these species, Rates of application, grass and pasture types
involved and data to be colliected are shown in table 3.
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Otheyr Studies in Progress

These studies include: (1) an investigation of the nutritive value of
major forage species in which major forage species will be clipped at regular
intervals throughout the year to evaluate thelr nutritive value to the beef
animal. Laboratory evaluation includes crude protein, energy, phosphorous and
estimsted digestibility; {2) a study of variation in blood metabolites of genet-
jecally diverse groups of cattle to determine it gifferent breeds of cattle or
Yipes within & breed differ in their nutrient requirements as indicated by blood
metabolite levels. Laboratory eveluation of blood samples will include protein,
amino acids, glucose, calcium, phosphorous, wagnesium and lipids; (3) & study to
determine if differences exist in blood metabolite levels of beef cows fed in
confinement as compared to those maintalned on native range. Similar groups of
cows will bz wintered in iots or on range and blood samples will be collected
thres times during gestation fo determlipe 1f there are differences in blood
meteholite levels of these two groups of cattle.

TARLE 1. WINTER MANAGEMENT OF REPLACEMENT HEIFERS®

Crossbredh Hereford

Heavy + Heavy +
Heavy Light light Heavy Light light

No. belfers 20 19 20 13 13 i3
Initial wt., ih. 453 374 4926 445 341 390
Projected daily gain®, 1b. 1.1 1.7 1.4 0.8 1.5 1.2
Actual daily gaind, 1b, 1.2 1.7 1.3 1.3 1.5 1.4
139 day wt., 1b. 634 605 608 629 555 581
Total gain, 1b. 171 231 152 184 214 191
Daily grsin intake, lb. 8.8 .0 7.7 7.5 6.3 6.1
Daily hey intake, 1b. 8.7 7.5 7.4 9.0 6.4 6.5

Pelvic aresa, insz 17.4 16.2 15.3 15.2 13.5 14.3
Cannon bone length, in. 5.4 5.1 §.2 5.0 7.7 F.8
¥at thickness, in. 3.05 8.01 0.08 G.a7 0.04 0.06

Bpesulta reported are for 139 days. Study projected to be complete in 160 davs.
b1/2 Charclais; 1/4 Hereford; 1/4 Angus.

Cpmily gain needed to reach target welght (850 lb. - crossbred; 580 1b. -
Herefords}.

d@ai;y gain for 139 days.

©raken at beginning of experiment (11-19-71}.

f5onoray measurement between 12th and 13th rib.
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TABLE 2. SUPPLEMENTAL METHIONINE HYDROXY ARALOG FOR RANGE BEEF COWS

Experiment Design

Treatment gm. MHA/ Bo,
group _ daya COWS

1 0 27

2 5 26

3 15 26

e w omn wm e ey e Me e Asan e me oo me s mem MM M M MR MW e ew e sl M B S e e b e Sden

1. Cow weight and condition changes.
2., Calf birth weight, daily gain, wesning welght.
3. EFstimated milk production and composition.
4, Blood metaholite changes
a, aming acids
b. glucose
¢. lipids
d. minerals
5, Postpartum reproductive performance.

Bpdministered in 4 1b. of barley cake (13% crude protein}). Suppiement
will be fed from 30 days before the predicted calving date to 60 days
postcalving.

TABLE 3, FERTILIZATION STUDIES

i mieh s e v mEm v e o S s Ge Gni A e e den e e WST DR TG o Do o mews I MM DM e

1. KNitrogen levels - 20, 40, 380, 100 and 200 lb. per acre.
2. 40 lb, Nitrogen + 40 1lb. Pyls per acre.
3. 80 ib., Nitrogen + 30 1b. Poly per acre.

Mized Pasturas

o oo s wika  wmm ame dw Ghm Mk Seny e Pewe oo e W maar e e G e AR MMS e ke cmsm meme e des B

Crested Whestgrass-Alfslfa; Russian Wildrye-Alfslifs

1. 50 lb. Nitrogen pey acre,.
2. 80 1b. Nitrogen + 30 10b. ?265 ner acre.

1. Rates from 100 lb. to GO0 ib. af 28~ 14-0 per acre in
100 1b. increments.

Data Collection

i. Estimated forage yield®.

2. Changes in nutrient campagltloﬁ of forsge.
3. Estimated forsge digestibility .

4. Besf production per acre.

8pgtimated by pericdic clipping.
DEstimated by artificial rumen technigues.
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WHAT CONTROLS THE ESTROUS OVOLE OF 4 C0F?
By
B. E. 8Sboxrt, ARS-UEDA
Hiles City, Hontans

One of the major limiting factors in the efficlency {profit} of beef
production is reproduction or fertility. Reproductive rate or feritility is
affected by many factors such as breed, sge, inbreeding, crossbreeding, feed
level and lactaticn. We know very little about how these faoiors affect
reproduction. If we knew more about the hows gym§§§s of these effects on
reproduction then it might be possible to design better breeding or manage-
ment systems to maximize reproduction. However, answering the hows and whys
is often difficult because cur knowledge of how the reproduciive cycle is
controlled is too limited. Therefore, i1 18 necessary to do 2 ceritain amount
of background research to find cut more sbout how a cow functions. Once this
is known, then it may be possible to find cut how suck things 3z crosshreeding
or feed level affect reproduction.

In explaining some of cur basic or background resesrch it would be sasier
to follow along on figure 1., First of all, we know that FSH (follicls gtimu-
lating hormone) secreted by the pituitsry gland siimulates follicles to gYow oOn
the ovary. We have shown that by injecting extracts from pig or cow plituitaries
the number of follicles which develop and ovulate can ba incressed. This has
been shown in some of our work on inducing multiple pregnsocies in cattlis.

After FSH has stimulated follicles toc grow these im turn produce estrogen,
Eventually the level of estrogen gets high enough so that the cow comes into
heat (estrus) and LH {luieinizing hormone) is releassed to cause ovulastion
(release of the egg from the folligle).

One of the main guestions regarding the control of the estrous cyecle in the
cow is, what regulates the smount of FSH and ovulation rate? ¥e are doing some
work in an attempt to answer this gquestion. Experimenis have been done where an
ovary, the CL or a part of the CL is removed in an ettempt to find ocut if estro=-
gen or progesterone regulate FSH secretion. Apparently progestercns has Liftle
control over FSH release but it does appear that estrogen does, However, much
needs te be done to answer this guestion, Some of our work has shown that an
injection of estrogen in spaved cows (ovaries removed to prevent the cow from
producing estrogen herself) will csuse her to come into heat and relesse a apurt
of LH, One thing we don'l know 2t this point is why in the pormal cow, follicles
grow and produce increased estrogen levels just before heat,

Following ovulation the ruptured fcllicle develops inte 8 corpus lutsum
(CL). The CL starts to secrete progesterone which preparss the uterus for preg-
nancy and maintaing pregnsncy if the cow conceives. Progesterons also prevents
a cow from coming intc heat and cvulating, This effect is used in 'synchronizing
heat by giving progestercns or a similsr compound which is injscted or fed to
prevent heat and ovulaticn. Then when injections or feadings sre stopped a high
proporticn of the cows szhould come into heat in g short period of time., We sre
doing some work on estrus synehronizaiion in conjuncilion with our multiple birth
work and some with our other projects, One of the newer innovations that iz
being tried is putting the synchyonizing compound in 2 pisce of rubbsr or plastic
and implanting this under the skin. These implants have the advantage of snsuring
that each cow gets a given dose sz in injections but is essier ithan fesding. OGur
work with this has just started.
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In experiments to find out how 2 cow functions we offen have o measure
blood levels of some of the hormones such as LH and sstrogen. Until guite
recently this was impossible to do because these hormones gre pressent in such
small amounts. New developments in chemical analyses sllow us ic measure most
of the reproduciive hormones in smsil amounts of Blood, Thiz sliows us to get
repeated blood samples every day, every hour or even every minute! Then we
can determine how horsone levaels change with some particulsar treatment. These
technicues are being used not only to find ocut how a cow works, but how such
things as heterosis affect fertility,

Fertility is sffectsd by hormone levels ow changes in levels ze it should
Lbe helpful to know how hormone levels or changes differ smong snimals, various
breeds or breedcrosses, We sre in the processes of collscting zdditional re-
production detae from the sxisting crossbreeding experiment. These data include
age at puberty for bulls and heifers, breeding and conception dates and various
normone levels up to puberty snd during the breeding sesson. The hermone levels
will be relsted to Fertility in axn attempt to find oul how breed or bhreed cross-—
ing affects fertility.
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_?ﬁi FSH causes follicle to grow - M&%\\_
~" 2 estrogen from follicle inducez estrus & IH féié&ﬁé%&g\}
///- 4 LE causes ovelation & development of CL ww”“mmmmwm% % E
» f/t,& progesterone from CL prepaves uterus for pregnancy/ f{;
;X' nd prevents estrus and ovulation _ ;”Q//

S
what repulates FSHY

Fermonal control of the estrous cyele in the cow.
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PLANNED RESEARCH AND SUME RESULTS ON THE EFFECT OF
MATING STIMULI ON LH AND OVULATION IN THE COW
by
R. D. Randel, Visiting Scientist, MAES
Miles City, Montana

The primary objective of my research is Lo increase the productivity of
cattle through increased reproductive efficiency. This research varies from
study of basic endocrine mechanisms controlling reproductive processes to more
applied research aimed at increasing reproductive efficiency.

Timing of artificial insemination in reference to ovulaticn is fuite crit-
ical in the cow in order to obtain high conception rates. We have found that
various mating stimuli affect the timing of LH relesse and ovulation fime in
the cow. In this experiment 39 beef cows from 2 to 6 years of age were randomly
divided into five ireatment groups {(table 1).

TABLE 1. THE EXPERIMENTAL DESIGN

Group

Stimulusg I I1 irz iv v
Number of animals & 3 3 9 g

A Estrogenized cows for s
detection of estrus Yes Yes Yes Yes e
B Cervical stimulation Nﬁh Yes® Yesz Yes Yes
€ Clitoral stimulstion Ko Ko Yes Yoy Yes
D Bred by male three times No No No Yes Yes
E  Estrus detected by nale Ro No No Ro Yes

BReceived stimulus.
eczived no stimulus,
CArtificisl inseminstion.
Msnual stimulation for 10 seconds.

Estrous cycles were controlled by group feeding of 180 mg Repromixz, medroxy-
progesterone scetate (MAP), in 2.0 1b. grain mix daily for 11 days {(first day of
MAP feeding equal day 1) during the fall of 1971. Corpus luteum regression was
induced by &n intramuscular injection of 3 mg estradiol benzoate given on day 2.
All cows were detscted in estrus and subsequently ovulated and developed a
corpus lutsum as determined by rectal psipation.

Cows in Groups I, 1I, III snd IV were maintained in a lot with estrogenized
cows under constant observation for detection of first standing estrus end 2l}
cows in Group V were maintained in & lot with an epididymectonized buli under
constant cbservation for detection of first standing estrus (table 1).

At detecticn of first gtanding estrus cows were removed from the lots and
were given the appropriate mating stimuli, Group I received no furiher stimulus,
Group II received artificial insemination with no clitoral stimulation, Group 111
received artificial ingemination with 10 seconds of manual stimulatiocn of the
cliteris, Group IV was immediately bred to different bulls in succession and
Group V received no further stimulation (table 1).
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Yaneous blood was collected vieg indwelling jugular caanulse which were
inserted sfiter first detection of estrus, and when canpula fsilure occurred,
samples were collected by venipunclture ¢f the tail vein. Blood sampling was
begun at first detsction of estrus znd continued af hourly intervals for the
fipst 24 hours and 2% 2 hour intervale theveafter until ovulation was detecisd
ny rectal palpation., Serum from fhese samples was assayed for lLutsinizing
wormone {13} content using double antibody radicimmunoassay.

In this experiment we found that the ovulatory surge of LH occurred at 5.9
hours after the onset of estrus in conirols as compared to 5.4 hours in cows

artificially inseminated with no clitoral stimulation (P<.10, table Zj.

TARLE 2. TIME FROM ESTEUS TO THE LUTEINIZING SORMONE PEAK

Groug’ Time {(hours} Standasrd ervor

e RN LR
R P S )

oo
b g e
med gt el e jeeg

Anafined in table 1.

Ovulation time was found to differ significantly (P<.003} betwesn cows not
receiving ¢litorsl stimulation which ovulated at 32.8 hours alter onset of
estrus, as compared fo cows vecelving clitoral stimulation which ovulated 27.8
hours afier onset of estrus (table 3},

TABLE 3. TIME FROM ESTRUS TO OVULATIOR

G?@up& Time (hours) Standard error
I 33.2 1.8
I 2.4 4.4
Irs 29.0 1.2
Iv 27.9 1.8
v 28.7 1.1
II1, IV and V 27,5 1.8
I zmd I 32.8 1.0

fpatined in table 1.

The difference of 5.2 hours in cvulation time betwesn cows receiving g
jesser stimulation {Groups I and 1[I} and those receiving & greater stimulatios
(Groups I1i, IV and V) could have an effect on conception rate as timing of arti-
fipiat ingeminstion relative to ovulation is wmuilte critical. These dats incicate
that plitorsl stimulsticn at artificial insemination may be beneficial.

The endocrine relstionships during the period from omset of estrus until
nvulation nave not be elucidated. In zddition, clear cut dats are not available
on the s=fferts of muting stimulation intensity upon concepticn rate. We feel
that the sznswers to some of these questions may be answered 1n the experiments
which are usnderwsy or planned for the very near future.




Some researoh ayre underway or wiich are planned for the very

near future sre:

1. on horgsons reiation-
2. at artificicl insemination
3., The sffect of anti-estrogen serum on es

& 1 t t .
release by the siituiftary end ovulation in cat
o i o

4, Determinstion of release rate of radicactive labeled estrogens in
carn oil injecited intramuscularly and the distribution of these
estrogens in the bloced constituents.

These experiments will give us informaticn needed in cur efforts to increase
reproductive efficiency in cattle by altered hormone levels and relaticanships as
in induced multiple bLirthe and estrus synchronization,




STUDIES ON CALVING DIFFICULTY AND MULTIPLE BINTHS
by
B. A, Bellows, ARS-USHA
Miles City, Montana

Calwing Difficulcy

Calf losses at calving result in a multdnillion deollar reduction in the
potential calf crop from beef cactle., Ztudies on causes of these losses and
methods of prevention have been conducted at this Station since 1962, This work
has shown the following:

L. 80% of the normal calves lost af birth died as a result of difficult
birth.

2. 507 of the calf losses at birth could be prevented by giving assistance
during difficult deliveries.

3. Dams with larger pelvic openings have less calving diffdiculisy,

4. High calf birth weight is the most important facror contributing to
calving difficulty.

Based on these results we have been studying the effects of gestation feed
level on calf birth weight and calving difficulty. Results from three-vears'
studies are summarized iun tsble 1. This work has shown high levels of feeding dur-
ing the last 90 days of gestation resulted in only small ineresses fn calf birth
welght and essentially no effect on calving difficulty. However, more cows on high
feed levels during late gestation returned to heat by the beginning of the breed-
ing season and had a higher October pregnancy rate than cows on the low feed level.

This year we are studving the effects of exsrcisgs during gestation and induced
calving on calf birth weight and calving difficulty. All dams were bred to a
single Charolais sire selected fo produce moderate birth weights, Ninety davs
prior te calving, dams were divided ints tws groups. One proup was placed in feed-
lots where activity was restricted, The second group remained on range and was
fed approximately one mile away frow the water source, thus foreing a minimum
walk of two miles daily.

Calving is being induced at approximately 271 davs of gestation in 50% of
the dams by injecting an adrenal steroid. This will shorten sestation by approxi~
mately 10 days and may reduce calving difficelty throush a reductian in calf birth
weight.

Multiple Bivths

Developing successful wethods of producing multiple hivths in cattle is
anether area of work under study. The most promising treatments appear to he
those involving repeated injectionz of porcine follicle stimulating hormone (FSH}.
towever, use of pregnant mare serum (PMS) also results in superovulation and may
have the advantage of reducing the number of hormome injections required.
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Two studies have been completed involving treating either heifers or lac-
tating cows with FSH., The animals were allowed to calve and results are sum-
marized {n table 2. It can be seen that the net calving percentages

No. cows calving
No. cows treated

cal caned (net % = No., live calves weaned
ves wean n No. cows treated

(net % = } ranged from 75 to 111%. Net percentages of live

} ranged from 67 teo 104%.

One of the areas we are now working on is trying to increase the number of
cows maintaining viable, multiple pregnancies to term. The major problem that
must be overcome is the high rate of embryonic or fetal loss that occurs during
gestation. It is not difficult to treat cows and get them to shed 2 to 5 eggs.
However, in many cases they will produce only one or sometimes neo calves. The
magnitude of this loss is shown in bar-graph form in figure 1., Values summarized
were obtained by averaging results of five of our more recent studies. This shows
that the potential calf crop from a single breeding in control animals dropped
from 100% at breeding to 67% at calving. However, the potential in the super-
ovulated animals dropped from 240% at breeding to 84% at calving. This clearly
shows the need for additional work.

Results of some of our recent studies suggest feeding an orally active pro-
gestogen will decrease the early embryo loss in superovulated animals. This may
indicate that the pregnancy maintenance mechanism is not adequate to maintain a
high percentage of multiple pregnancies. However, supplying additional preg-
nancy maintaining hormones may correct at least a portion of this deficiency.

We are presently studying blood hormone levels in an attempt to clarify this
question.




TABLE 1. EFFECTS OF GESTATION FEED LEVEL ON CALVING DIFFICULTY AND REPRODUCTION

Foad
level Calving
Year last 90 Calf difficulty Cows Pregnant
and davs of birth Avg. @ in heatb in
gire past, No, wE. Z  score by 6/15 October
{ib.) (%) (%)
1969 N
Angus Low . 30 59 37 1.5 47 60
High 32 63 37 1.6 78 79
Differsnce 4 0 0.1 31 19
1879 4
iereford Low 11 63 60 1.9 27 78
High 1z 72 58 2.9 58 85
Difference 9 2 0.1 31 7
1571 o p
Char. 1 Low 14 73 86 2.9 e o
High' 14 72 18 2.4 - -
Difference 1 8 U.5
1871 £ "
L 24 .
Char. 2 Low 10 79 100 2.8 170 58
High 10 76 30 2.7 36 84
Difference 3 10 6.1 19 26
3 year avg. Low 65 66 61 2.1 33 62
High 58 68 57 2.0 60 82
Difference 2 4 0.1 27 28
? cores range: 1 = no difficulty to 4 = extreme.
i Bepinning of breeding season.

Feed levels: Low = 7.5 ib. TDN; High
Feed levels: Low = 7.0 lb. TDN; High
Moderate birth weight sire (81 Ib.).
Tesd levels: Low = $.0 1b. TDN; High
uigh birth weight sire (97 1Ib.).
Yazlues averaged over both sire groups

13,8 1b. TDN.
14.0 1b. TDH.

it

i

15 1b, TBN.

#

oo (T D

et
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TABLE 2, COHRCEPTION AND CALVING SUMMARY

Live
Conc, Cows Net calveg
Animal No. first calv. No. calves born calv, weaned
group treat. serv. No. % Sing. Twin Trip. Tot. 4 No. Net %
Heifers b
Control 9 70 Bb 89 8 — - 8 89 6 67
6.2 mg FSH 43 54 347 79 29 10 —— 39 91 34 79
Lact. cows a
6.2 mg FSH 28 75 200 71 19 2 — 21 75 19 68
9.4 mg FSH 27 74 242 g9 19 8 3 30 111 28 164
2 Calves artificially reared on cold whole milk or cold milk replacer.

b Total two services.

Cows not

retreated with FSH.

Bred via natural service.
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